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(54) CALPP PROTEIN, POLYNUCLEOTIDE ENCODING THE SAME AND ANTIBODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new CALPP protein which 
comprises a CALPP protein containing a specific amino acid 
sequence and permits the productive control of immunoglobulin as a 
signal molecule transmitting the antigen stimulation of the B cell and 

the stimulation of CD 40 or the control of autoimmune diseases. Hir ^ :t * VJ x » Uu J ™ e " " a Sr " r ™ M ] 
SOLUTION: This CALPP protein is the new CALPP protein ^ ?:> ^ ^ L „ fcr „ ( ^ £ M >% ^ ^ ^ <p _ 

comprising the amino acid sequence represented by the formula, 5C 25 » 

functions as the control molecule of calcium-binding protein u.i ?w ri r jy# ;vr $n ■».. if* :.>* Mrfiiy i** m. 

dephosphoenzyme comprising a signal molecule transmitting the <s 
antigen stimulation of the B cell and the stimulation of CD 40 and is j 
a functional molecule in the nucleus and cytoplasm of the B cell ; 
which transmits the stimulation of CD 40 to control the effective ] 
production of immunoglobulin, inhibits the multiplication of the pht m <M , tl t , Uu Uu irT lw u |£|1 t|> ^ ^ 

abnormal antibody productive B cell and permits the control of 3*3 2V $ 

autoimmune diseases. This CALPP protein is obtained by using a n» u« t« S*i ?:« ^vj tct Scj Aj$ net lyi $« l?: nrTrp a« 
mouse DNA library as a template DNA, carrying out PCR using the 3BE *» *«» «o 

partial sequence of CALPP gene as a primer, combining the Cl " Ar * 1U Ltl 

resultant CALPP cDNA with a plasmid or the like to transduce into 
the host cell and cultivating the resultant transformant. 
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(54) &&W0)&m CALPPgSR, zn&n-\tT*ifiVX#l>>*r}*&&t&ift 



(57) [KM) 

as* s c a l p p s <ti>xALPP 
zmm-rzo cALPP*tiicALPP»* 

Ira- KtS^y utf KS:ft«t^. Sfefc* C 
A L P PtfcttC AL P PSH*«rMlt«tt«tr«ft 
-T5o 



(2) 



i ] Ew»«)EJiit* i iciEife(DT ^ y mm 

^^SCALPPISR, 

[B*« 2 ] enKoKMt i KKttOT s y ms. 

IB£|J<£>6 7 9#@^^U»P> 1 0 2 8#g£-?OT S J 

»*»e>tts«eKtis*i-*cALPP«&ii. 

4 ] if 3 jzue*o# y * * uyj-^- kot 

^ir^jxtfy u-;*^ K£fcf4f&T>?-ir>;*#y 

[»*:«5l ii8M-Sl 2 fiJL±«)*S*»6> 
3 4 \z&m<D# y x * Ko 
[»*:35 6 I <t*»tt$n^B** 3 *^ L 5 ^>l^f 

[w*jr7] wsRisi *fci*2iwK«o«eK*e« 

[0 0 0 1 ] 
[ 0 0 0 2 J 

p^y >©jte-r-©i5«*^v«*a)flE»iiiaBs««saeji*« 
n^n, B*»ttaa«c#i-a«**3ft $ J: $5*^**1* 

ffi#£M£"t-*iNMS* i-3tei^*)ett{fc;$ixfcB#fflflair^: 

B-r^o sttitsixfcBiiBiatty >'<mm<o-*»>'* 
^»ttsNBjBo»j«**Jt6. z<ommx\ tt^fitom* 

BUfii^o-y^i £(7) ^CSJ^t S B « ^ d - > 
[0 0 0 3] 

[»W*s»fttJ:}i:t61i] *»9II4, fcSE^n;/ 
Jlti-SBiNeftwttrtfcJiVJBiiaart^WllE^T* 

6CALPPiSJt*ll«t5:t«:iiit5o * 



4#f$2 001-78779 



[0 0 0 4] 

[aJB«r»»i-*fc«>^a] **W(DCALPPIS 

H a;KALPP^n) or 5 /MEPJttEns 

[0 0 0 5] CALPPW7; y §£g£ 

^oCALPP««^ T ^^ c 
ALPP^M^M5 B 

[0 0 0 6] titz. *56Wt4, fftlECAL P P*fcliC 

alp p^n&£=>- K-rssKy i***? K«r*«-r 

60 ^!J^^l/tfKWWi:t)^lt DNAiiRN 

T?affl-r6o ^RtCffSt 5 C A L P P Sr a- Kt 6 c 
DNA CALPPcDNAh^) (3, E?U* 

©EJ»# 2 l^fe*$coJ£gE?iJa> <b ft 6 C 
[ 0 0 0 7] itent#^«filwJ: «9, K 
755=3- Kt5I6I^7 ^ /&E?"JS:ffi;tft^J; Pi^L 

oT\ *?g^C A L P P ^3- Kt5^ 1/ ^ ^ l^tf 

[0008] #«iJ!ii, ^rfe^y^^u^K 

OT>^>^ffi(OtaSSB^P>^5T>^-t^^^y 
K^^^T>^ir>^^y u^f- K<D 
Sfigft:£fl{*-f So T^^-fe^^^y U^KttsK 

it % r^^-tr^^^-cfc-s^y ua-^Ki^ 
[0009] iwia# y * * w*- 

S^y 5?^ U^"^ h'$.1tttT>^±>X#» X* Is*"? 
[0 0 10] **WI4, flftlE^y u-^K 

*:0^*fflSTl4> *li^y^^u^K<t^5»t 

[0 0 11] CALPP FISCAL 

P P2C»**««-f"^»t#«:««ti-So 
[0 0 12] 

[^0^^^JS^^ffi] EM*OBM«*2 



(3) 
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[0013] CALPPf^^-KtS^^^l^ 
KiiCALP P£=»- K1~3#y KlcA 

£ 0 ^J^L(^> C A L P P c DN AMJP^t?Wt, 
-^^S^i'JI^^^^^n LT^S^-t"«5 C t &X 
#6o PCRlCcfc "9 CALP P c DNASrif 

«f5i:#tc*ft4:W«LT, *«S»t'*)5cDNA 

[0014] CALPP^CALPP^I^Ml 
•t4xb£ = — Ki~5 c DNA^li^fiCiALt^ 

ALPP^«tS:t^itfo5o »«ls*flw# 

[0 0 15] ^@ISMl:i«$t/!:C A l p p 
CALPPK*f*&£fr#*4fe*riaiteU j&KlOfcUT 

mm, ^imt. aw, #i^n-7^77^^« 30 

£ff ? ^ 19, ^(DCALPPStltCALP 

PSSff^fSK-rsr t^Rl^-Cfc^c MAI*, ftSEtt 
Rife, ««£fctlftife, y^itiS 

^(0#tr7^-f>f^^n-7Fy77^ > ^n-^h 

[0 0 16] ^ag^P^^T. ^iti-^5CAL 40 

PP£fcliCALPP2e»#tt* tiXDrty^^Ytv) 

f^of7-^«TMHT, CALPP^fc 

lie A L P Pf^^r^O •? HJi-»ff*SiK«(-<i:«. 

[0 0 17] #Sgf^<DCAL P P<OT^ / ^lE^JIil&tt 

r ^Sffi^P>^5IfiS^HGANPi:S^t5 

tt»^ff$KTt^IfiR«:CALPP^a«f(i:t 

ho CALPPM#tGANPi:^lt aSM"* so 



So 

[0018] **w^cALPP*a#cor5y»ia^j 

GENETYX (mm) -MAC (y7h-)x7 
[00 19] DNA(Dt>^i*/liiRNA|:o^t 

y * D N A * it liT >^-t? R N Aas^ttWifftti- 
£ 0 *0!*ll!«-eii, »^Wff9dS*V^RBI!), DNA (cD 

NA^r^tr) \ttis*mtT^^^>*m<o-*mfrh 

ttSt>0«r*U, RNAIi-#«^f>45tO«:fiL, 
T D N A £ fcliT >^ir y^RNA ft— 

#3^12, T>^-tr>-;*#y 3*^ 

[0020] r >-^-tr>*#y * * u*?- kwsswi** 

[0 0 2 1 ) ^0^£OT^^"ir^^^y l^^f 1 K 
tt, C A L P P $r 3- Kf6^ y ^ ^ i^tf Ki:iW 

m(D#v is*?- K-c*?tttfR7K y ^ ^ u^K*«3 

>^^y p^>? u^-^ Kii, l 2J^±(0*S*»e><c2)w t 

CALPPa?^-&fiR*RaSF$-frS»^, 1 2J^L 
K, »* L< \t 1 6 J^L_h 3 0£XT. X *) ft* L < l± 1 8 

[0022] zf y ^-f Xco ^ ^^-eji, — ttft 
tcii, RNA<^yu-^^Lri^^«c<0*6SK^iJlc 
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[0 0 2 3 J MKM*6=> K^tti£, y*y — Aft 

[0024] *«i^<or>f-fe>^^y *9 

J:tf*©WBttoJHS*S* LTf4, 35*SS!0> 
DNA^RNA-Cfcllll <t¥£fi!t«£ttJBLT^fifcL 
CALPPcDNA^iHTPCRMffp 

f&m (Mfcfif, ABIM3 9 4S) SrffifflLr-frjjt-e 

^77^^^fflt^HPLC^l:J: 20 
^m^-r^>r £ lectors g^cor>^ir^^^y ^ 

[0 0 2 5] #«WOsKy U^-^ K*fcliT:^-fe 
>*;#y J*;? u^-^* K<^S3;/tl4*<7}— g|5f4C AL P 
PilSWALP PcDNA^S^IiCALPPmR 
NA«t^/:^n-^fcliPCR^7^-7 

ili3Xi o 9 fitt^bixTV^o 1 6iS(DDNA(j: 

^L7 0%-Cfc5fcwit # y * * u^-^ Ktf>&*«ffift 

[0 0 2 6] LTI4 40 

^RT-PCR& (fCur rent Protoc 
ols in Molecular BiologyJ 
(Greene Publishing Associ 
ates and Wiley— Interscien 
ce) Chapter 15. 1. 1-15. 1. 9ts£ 
U<|6]§15. 4. 1-15. 4. 6) tiizlZ'O-V'J?- 
aM^yy>f^->gyS (|Bj*Ch a p t e r 1 
4. 3. 1-14. 3. 14) fcL< JS-OIM^aR 
NAW7 f y^if-y3^ {Blood, 8 0, 2 so 



044-2051, 1992) tf^if bn5 e VIM 
f^RNA/^yil^f-v'H^CIiCALP P U 

14, pBluescript ^<D^7^ S KCCALP 
PcDNA^H, T > 7— tf££ffl^T&* 

[0 0 2 7] ft*3, Xtojkttlt* 

[0 0 2 8] DNA^^I^RNA^b^tS^ 

ffc-rs r t *fcj4 y >ii^o^ s ci^ti: * 
•wfk*i»»t 5 : i: li J: < *d ^, mint, e 

«*©E»»2 lc|e«K(DDNA^^*^fi)c-r^ £ # 
(1, «riE«)<t*««li*rLr, E3?l«Jr3FSnfcDNA-t 

fc* cDNA^^y^y-^bra^iXitcDNAT^ 

^oT, **S9i<ODNA3oJ:tfRNAI4 % ±fE£>fb^ 
gfii^tlfcDNA, RNA£*:l47>^ir l» 

£*X^DNA£/^I4RNA(4. SfiKSra- K-T6«Sg 
[0 0 2 9] CALPP'bKliCALPP^^f: 

14**1 h t=l; »e?«j*> bteztfv k 

Srt hJ^^oggCAL P Pj&ss*i-5fttti^oi&J|& 
i:TBtCALPP^S6-rset# (CAL 
PPStflO *fettCALPPK**«rlBI«i-S«t* (C 

ALPP«R*a») ^^n^*nt#bix6o :^cal 

PPWIfiliCALPPf^WCALPP^fc 

lie a l p Psa*$:^n^nEKit^ r tit. 

*>7aybm* ELI SAmSftfeS («X.tfF 
ACSrco^iJ^) t>flts-e#5o 

[0 0 3 0] *fc, Ml^ttT, ISS^Tfcc 
T &%<n— V iyskm 7 tvf % 1st* ¥<nm<D* 

^ n—^/uSt^s^^^^ r i: 14 J: < *a<b*tT^6 0 
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h&t>&&-fz>bcovfr>z> 0 fefeyjif* > V tit. St 

ftfttSKii, F(ab')2,Fab' ( Fab,Fv 

^>yt^?ts^F (a b* ) 2 

T*»«tSi:Fa b^WbilS, F (ab' ) i & z^- 
KftK-CT^/Mk-r* i F a b 1 ^#bix*o Fvli 

[0 0 3 2] C A L P P (DffiM^ttl 

So 

[0 0 3 3] CALPPO(jtUil:o^Tlis Stffr&ffli^ 

p*tffSrffli^rcALPPfe<*a3-rs*ft, ®calp 

P fit&;fc J: «^WrW^ffi^tC A L P P 

wttiaittTc* (ri), mm. rtr^vxtttr*^^ 

[0 0 3 4]H^^l|fflt5^iim #J;t 

i*, eli sas, v u > h 

[0 0 3 5] 

iwit&. 

<Hi£0U >CALPP cDNAW^n- ~ > ^ 
*58W*<*. GANP^^t6W«£lfifOW 

(Yeast two hybrid screeni 
ng) *fflv^ 0 crc>#H=ti\ 2 ow«e^j!M&£**t 
■fixMH^© D N AS^Wffi £ (BWBttfMMttlclK* 40 

[0036] * y— 

#a^<r*y? (C 1 o n t e c h) fchO^y Ft'fc^-v 
>^ A-y-W^!/ y K'>^f ^2 (MATCH 
MAKER Two-Hybrid Sy 

stem2) (^^nmK 1 6 0 4 -l) «rffil^ 

^GANP^^U^YH OBWWllSl-ae^WA so 
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-lip GAD 1 0-*7^«4lfcDNA7'f7 r 7 U — 
(J3&£lO0) (^O^s/^ttjg) T'fcSo pAS2 
-l-v)7GANPy7^; KlC^A^ttTV^GA 
NPcDNAli S^'J^<Die?l]#-§-4^4 2 3 6#|^ 
<b5 1 3 5*Batt£ft»&tt&. 

[0 0 3 7 ] (1) gtlfEcDNA^-Y^^ y^ 5X1 
A2 (^n^y^ttM) lc£9 s Leu^l Trp 

NPt0^^^li?)ibiX/t^n-^) 
[0 0 3 8] (2) ^le^^^y^n-XD^^^S: 
K<D-f h<0*MHE?l]*DNAi<— 3 7 

3 A ('<— ttS5l) Taqt^^ 

[0 0 3 9] (3) mm^ >V-h<DEim-bTm<D& 
tfiSiEJUl : ACAGCTCTAGATTCCTCTC 

(4) fJlE^^-r^-^^ffi LT, Agtll-WEH 
12 3 1 c DNA7>f^7y-*:»it IT, 5 ' ^ 
f^^O— *f^C0^.OPCR^tTo^ e PCR»ffli, ^ 
7V> (g^Sl^O cDNAry/^^-yg^^ 

(5) i^PCRlWDNA->-^x>t3 7 3 

[0 0 4 0] (6) ffiTSEl. 5 k b<7M>-U— r**5«fcl* 
ffilS PGR *»(0ttSffi7iJ*> <b TiEOlfiSie^J 2 fe ft 
*:/7-<^-2:fcJ: l/TIE^j^SIE^J 3 frb ft 5 4 

ttSiB7U2 : CCGCTCGAGCGGGGTACCA 
CC ATGG ACTGG AAAG ACGT CiE^U^c^iE 
^J**6JCE«^«»iEyiJ) 

ttfflE?»J3 : CCGCTCGAGCGGGAATTCC 
CTG AAGTG AG ATTTTC AAAGG (Ifi^J^ 

(7) Ba^mRNA^ffil, WUiUmRNA 
«r»^<!: LTfflt^RT-PCR^lJ: 9 cDNA^I 
P£L^ e -tO*SEyU«rffiM*^ia^J##2^^:-t* 0 ^ 
<D c DNA3iS4fi^56R«r = - K1~* c DNAffc 
5, BcDNA^3-mfiSf«:CALPP 

[0041] CALPPI1 W»ttft*^>'!?A«** 

ia?U(0 2 8 6t g^^t2 9 8f@wr^ y^^^fts 
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[0 0 4 2] CALPPIt E4^^S6Stfca 
GANPd:^t?)^T^5o GANPCDT ^ 
?iJ£g£?'J^<Dl£?<]#-5§- 3 tlTF-n G AN P CD#^&0: 2 
10kD"Cfc6o GANPcDNA^iE^'J^E^ 

G A N P (iKt ^tm R N A ^ J: {/1 6 f i# 

-t% 0 ganpii mfc<D#mmmz£<ox. mi&m* 
hm, m*bmfom^t&m-fz>o ganpcd^kj^ 

%mm-x&> *> friMi^fcx-mmft+x'thZy c d a o 

•^^y >^LK/^^±#-r-5o CD 4 0<D$iJ$:{cJ; 9 B 

f&xiL GANPco^mc>_h#^^^n^o 

[0 0 4 3] CALP PfiGANP t %$c?~i~Z>ft J^is # 

%mteVM : <n& bxfrz>b25x.btiZ> 0 CALPPii, 

mftm&ftvf&iv ^mmm^rfoo mm<D&§im'mz 
^ii-r^o cALPPtt cd 4 o<D%m*fcm-tz^ 

?i-/i>>tt*X&>Z> 0 ZtlXV, CALPPH &£^n 

><Dmwm±<Dfflffl&m^x^zh(nt%?tbti 30 

^IZtTifcmZiBmJfeX'l*. GANPi:^U *<D 
[0 0 4 4] %tifc<DCALPP<DM1fe£*) , CALPP 

a E,mtem±BMm* ^-^(Dmrn^m-t^ s base 

[0 0 4 5] <^S£^J2>^« : ^^^S[CJ:6GA 
NPirCALPP^tlj 

Oncogenell#l58 7 ^*ClB*0*fejC 
Lfc*H\ GANPcDNAtCALPPcDNA^ 
tL-t*ixd^K;»« : rtte^S3«tt/«IR (in vitro 

SEQUENCE LISTING 

<110> Suraitoojo Electric Industries. Ltd. 

<120> CALPP Protein 

<130> 099Y0296 

<160> 7 



transcription/translatio 
n) l:J;^#^-7[>^GANPiv[)7CALPP^ 
MHkffl*9lS4tt£ (in vitro bind 
i n g assay) £fro7t 0 w<0 &£TF 

[0 0 4 6] 1) TNTM'>^Ti. (TNT exp 
ression system) (7'd ^ #f±8i) <b T 

HtRKcfcfl, 35 S->^=v-e««£ixrt:Sejt (C 
A L P P^il/G ANP) £-£/&Lrc 0 

2) CALPPi:GANPinWil5tf 1 f 
Is 3 0t;-C3 0#fHH >-*rL-<- h L/te 

3) ^LT, m&®l&s 1 m 1 OTk^L/^NP 4 Oj 
(5 OmM Tr i s-HCl (pH7. 5) , 0. 

5mM NaCK 1% NP4 0, 3% BSA, 5 
OmM NaF, 0. 1 mM Afy[>^t MJ'? 
-A, 1 mM 7 ^fb^3:-^^^^^^^^>@e (PM 
SF) , 20/ig/ml 7 7 p nf-» T*** U 1 

4 0 0 0 rpm, 4 tX' 1 0 #R3ig<D#gt Lfc 0 ±^9 

5 0/i 1 {15 ju 1 ^GANP^^DX.T 1 P#MKJfc 

^Ah'-X (7 7 ^v7^tf ?*±§$i) 

[ 0 0 4 7] RGANPftftt id^J^CDiB^J## 3 \Z 
&m<DT I /M%m<D6 7 9/^1 1 0 2 8fOT; J 
8*3-Kt5GANPcDNAl»)t, -f#*3^E?lJ* 

4 6 7i@©IS^^^ScDNA»r«pGEX-4 
T- 1 ^— (7 7 ^^7^t7^K) iC^A 
lTf«L^GST-GANP^iei^7 7 h fc* 

[0 0 4 8] 4) flMEtr— 1 m 1 «DNP4 0«ffi?« 
T'^tS: ££3[E]i*9igU lOmM Tris- 
HC 1 (pH7. 5) TllHiac^U, 20/i 1 <D2 XV 

>^^mmm ci x^>-^^mmm\t, 6 2. 5mM 

Tris-HCl (pH6. 8), 5% 2 - ^ fc* 7 
y*.$J—)V^ 2% SDS, lO o 0Hn-;K 
0. 0 0 3% yD^e^aiy-^yyu--c^6o ) KSB 

»u 5»n«»Lfco se>nfeie»ti2%sDs 

-PAGEtSS* (*») KJlfltfliLrt:. mm«<®) 
OtSJMftG A N P J«*-CWft«tt*** CGANPM 
tC, GANPC^lTt^CALPP^itS^ri, G 
ANPKALP PtfSIB'&i-a - £j&s»tt$;h,*:o 
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<210> 1 
<211> 405 
<212> PRT 
<213> Mus 
<400> 1 

Met Asp Trp Lys 
1 

Asp Pro Lys Arg 
20 

Asp Leu Phe Thr 

35 

Thr Asn Glu Phe 

50 

Ala Glu Asp Glu 
65 

Val Phe Leu Gin 

Gin Asn Leu Trp 
100 

Gly Glu Glu Ala 
115 

Lys Ala Gly Pro 
130 

Lys Leu Leu His 
145 

Phe Asn Tyr Val 

Leu Ser Leu Tyr 
180 

Leu Glu Asn Tyr 
195 

Gly Leu Glu Lys 
210 

Lys Phe Phe Phe 
225 

Gin Asp He Leu 

Asp Glu Glu Leu 
260 

Pro Ser Ala Leu 
275 

His Asn Gly Met 
290 

Thr Met Thr Asn 
305 

Tyr Asp Gly Glu 



Asp Val 

5 

Lys Lys 

Lys Tyr 

Tyr Lys 

Val Leu 
70 

Arg Lys 

85 
Phe Leu 

Met He 

Thr Ala 

Thr Asp 
150 
Met Arg 
165 

Asp Val 

1 1 e Leu 

Ser Phe 

Phe Leu 
230 
Ala Cys 
245 

Ser Lys 

Arg Val 

Leu Ser 

Val Phe 
310 
Met Asp 
325 

Lys Glu 



Leu Glu Asn Arg 
340 

Leu Asp lie Glu Asn Lys 



Leu Arg Arg Arg Leu Ala Ser Pro Asn Thr 

10 15 
Ser Glu Gin Glu Leu Lys Asp Glu Glu Met 

25 30 
Tyr Scr Glu Trp Lys Gly Gly Arg Lys Asn 

40 45 
Thr He Pro Arg Phe Tyr Tyr Arg Leu Pro 

55 60 
Leu Gin Lys Leu Arg Glu Glu Ser Arg Ala 
75 80 
Ser Arg Glu Leu Leu Asp Asn Glu Glu Leu 

90 95 
Leu Asp Lys His Gin He Pro Pro Met lie 

105 110 
Asn Tyr Glu Asn Leu Leu Lys Val Gly Glu 

120 125 
Ser Gin Phe Phe Thr Ala Lys Val Phe Ala 
135 140 
Ser Tyr Gly Arg He Ser He Met Gin Phe 
155 160 
Lys Val Trp Leu His Gin Thr Arg He Gly 

170 175 
Ala Gly Gin Gly Tyr Leu Arg Glu Ser Asp 

185 190 
Glu Leu lie Pro Thr Leu Pro Gin Leu Asp 

200 205 
Tyr Ser Phe Tyr Val Cys Thr Ala Val Arg 
215 220 
Asp Pro Leu Arg Thr Gly Lys He Lys He 
235 240 
Ser Phe Leu Asp Asp Leu Leu Glu Leu Arg 

250 255 
Glu Ser Gin Glu Thr Asn Trp Phe Ser Ala 

265 270 
Tyr Gly Gin Tyr Leu Asn Leu Asp Lys Asp 

280 285 
Lys Glu Glu Leu Ser Arg Tyr Gly Thr Ala 
295 300 
Leu Asp Arg Val Phe Gin Glu Cys Leu Thr 
315 320 
Tyr Lys Thr Tyr Leu Asp Phe Val Leu Ala 

330 335 
Pro Ala Ala Leu Gin Tyr He Phe Lys Leu 

345 350 
Gly Tyr Leu Asn Val Phe Ser Leu Asn Tyr 
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Phe Phe Arg Ala lie Gin Glu Leu Met Lys He His Gly Gin Asp Arg 

370 375 380 

He Leu Cys His Phe Lys Met Ser Arg Met Lys Ser Leu Thr Trp Ser 
385 390 395 400 

Asn Gin Arg Tie Leu 
405 

<210> 2 
<211> 1611 
<212> DNA 
<213> Mus 
<400> 2 

ccacgcgtcc gctcttaaca aactgcaaat gtagggtcct ctgagcggga gtcaacc 57 

atg gac tgg aaa gac gtg ctt cgc egg egg tta gcg teg ccc aac acg 105 

gat eca aag agg aaa aaa age gaa caa gaa tta aaa gat caa gaa atg 153 

gat tta ttt acc aaa tac tac tea gag tgg aaa gga ggt aga aaa aac 201 

aca aac gag ttc tat aag acc ata ccc egg ttt tat tac agg ttg cca 249 

get gaa gat gaa gtc tta eta cag aaa tta cga gag gaa tct aga get 297 

gtc ttt eta cag agg aaa age aga gaa etc tta gat aac gaa gag ttg 345 

cag aac tta tgg ttt ttg ctg gat aaa cac cag ata cca cct atg att 393 

gga gag gaa gca atg ate aat tat gaa aat tta ttg aag gtt ggt gaa 441 

aaa get gga cca act gca age caa ttt ttt act gca aaa gtc ttt gec 489 

aaa etc ctt cat aca gat tea tat gga cga att tec ate atg cag ttc 537 

ttt aac tac gtc atg cga aaa gtt tgg ctg cat cag aca aga ata gga 585 

etc agt tta tat gat gtt get ggc caa gga tac ctt egg gaa tea gac 633 

ctg gag aac tac ate ctg gag ctg ate ccg acg ctg cca cag ctg gac 681 

ggg ctg gag aag tec ttc tac tec ttc tat gtc tgc act gca gtc agg 729 

aag ttc ttc ttc ttc ttg gac cct eta aga aca ggg aag ate aaa att 777 

caa gat att ttg gca tgc agt ttt eta gat gat tta ctg gag eta aga 825 

gat gag gaa ttg tec aaa gaa agt caa gaa aca aat tgg ttt tct get 873 

cct tct gee ctg agg gtc tat ggt cag tat ttg aat ctt gat aaa gat 921 

cat aat ggc atg eta agt aaa gag gag etc tec cgt tac gga aca gca 969 

acc atg acc aat gtc ttc tta gac cga gtt ttc cag gag tgt etc act 1017 

tac gat gga gaa atg gac tat aag acc tac ctg gac ttt gtt ctt gec 1065 

tta gaa aac aga aag gag cct gca get ctg cag tac att ttc aaa ctg 1113 

ctg gac att gag aac aag gga tac ctg aat gtc ttt tec ctt aat tat 1161 

ttc ttt agg gee ata caa gaa eta atg aaa ate cat gga cag gac agg 1209 

ate ctg tgt cat ttc aag atg tea agg atg aaa tct ttg aca tgg tea 1257 

aac caa agg ate ctt tga aaatctcact tcaggattta atcaacagta 1305 

atcaaggaga cacagtcact accattctaa ttgatctcaa tggcttctgg acctacgaga 1365 

acagagaagc ccttgttgca aatgacaacg agaactctgc agatcttgat gacacatgat 1425 

etctgeaaaa tagacttctt cataaagatg ettgaatget geatgeaaca ctgttgaagc 1485 

agaatcctta gaaacgttct aaataaaact catcacatgc ctgtacaaca taaaaaaaaa 1545 

aaaaaaaaaa aaaagtcgac gcggccgcga tttccnggnc ctatgaattn taagnccacc 1605 

aaatac 1611 
<210> 3 
<211> 1971 
<212> PRT 
<213> Mus 
<400> 3 
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Met His Pro Val Asn Pro Phe Gly Gly Ser Ser Pro Ser Ala Phe Ala 

15 10 15 

Val Ser Ser Ser Thr Thr Gly Thr Tyr Gin Thr Lys Ser Pro Phe Arg 

20 25 30 

Phe Gly Gin Pro Ser Leu Phe Gly Gin Asn Ser Thr Pro Ser Lys Ser 

35 40 45 

Leu Ala Phe Ser Gin Val Pro Ser Phe Ala Thr Pro Ser Gly Gly Ser 

50 55 60 

His Ser Ser Ser Leu Pro Ala Phe Gly Leu Thr Gin Thr Ser Ser Val 
G5 70 75 80 

Gly Leu Plie Ser Ser Leu Glu Ser Thr Pro Ser Phe Ala Ala Thr Ser 

85 90 95 

Ser Ser Ser Val Pro Gly Asn Thr Ala Phe Ser Phe Lys Ser Thr' Ser 

100 105 110 

Ser Val Gly Val Phe Pro Ser Gly Ala Thr Phe Gly Pro Glu Thr Gly 

115 120 125 

Glu Val Ala Gly Ser Gly Phe Arg Lys Thr Glu Phe Lys Phe Lys Pro 

130 135 140 

Leu Glu Asn Ala Val Phe Lys Pro lie Pro Gly Pro Glu Ser Glu Pro 
145 150 155 160 

Glu Lys Thr Gin Ser Gin He Ser Ser Gly Phe Phe Thr Phe Ser His 

165 170 175 

Pro Val Gly Ser Gly Ser Gly Gly Leu Thr Pro Phe Ser Phe Pro Gin 

180 185 190 

Val Thr Asn Ser Ser Val Thr Ser Ser Ser Phe He Phe Ser Lys Pro 

195 200 205 

Val Thr Ser Asn Thr Pro Ala Phe Ala Ser Pro Leu Ser Asn Gin Asn 

210 215 220 

Val Glu Glu Glu Lys Arg Val Ser Thr Ser Ala Phe Gly Ser Ser Asn 
225 230 235 240 

Ser Ser Phe Ser Thr Phe Pro Thr Ala Ser Pro Gly Ser Leu Gly Glu 

245 250 255 

Pro Phe Pro Ala Asn Lys Pro Ser Leu Arg Gin Gly Cys Glu Glu Ala 

260 265 270 

He Ser Gin Val Glu Pro Leu Pro Thr Leu Met Lys Gly Leu Lys Arg 

275 280 285 

Lys Glu Asp Gin Asp Arg Ser Pro Arg Arg His Cys His Glu Ala Ala 

290 295 300 

Glu Asp Pro Asp Pro Leu Ser Arg Gly Asp His Pro Pro Asp Lys Arg 
305 310 315 320 

Pro Val Arg Leu Asn Arg Pro Arg Gly Gly Thr Leu Phe Gly Arg Thr 

325 330 335 

He Gin Glu Val Phe Lys Ser Asn Lys Glu Ala Gly Arg Leu Gly Ser 

340 345 350 

Lys Glu Ser Lys Glu Ser Gly Phe Ala Glu Pro Gly Glu Ser Asp His 

355 360 365 

Ala Ala Val Pro Gly Gly Ser Gin Ser Thr Met Val Pro Ser Arg Leu 

370 375 380 

Pro Ala Val Thr Lys Glu Glu Glu Glu Ser Arg Asp Glu Lys Glu Asp 
385 390 395 400 
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Ser Leu Arg Gly Lys Ser Val Arg Gin Ser Lys Arg Arg Glu Glu Trp 

405 410 415 

He Tyr Ser Leu Gly Gly Val Ser Ser Leu Glu Leu Thr Ala lie Gin 

420 425 430 

Cys Lys Asn He Pro Asp Tyr Leu Asn Asp Arg Ala lie Leu Glu Lys 

435 440 445 

His Phe Ser Lys He Ala Lys Val Gin Arg Val Phe Thr Arg Arg Ser 

450 455 460 

Lys Lys Leu Ala Val He His Phe Phe Asp His Ala Ser Ala Ala Leu 
465 470 475 480 

Ala Arg Lys Lys Gly Lys Gly Leu His Lys Asp Val Val He Phe Trp 

485 490 495 

His Lys Lys Lys He Ser Pro Ser Lys Lys Leu Phe Pro Leu Lys Glu 

500 505 510 

Lys Leu Gly Glu Ser Glu Ala Ser Gin Gly He Glu Asp Ser Pro Phe 

515 520 525 

Gin His Ser Pro Leu Ser Lys Pro He Val Arg Pro Ala Ala Gly Ser 

530 535 540 

Leu Leu Ser Lys Ser Ser Pro Val Lys Lys Pro Ser Leu Leu Lys Met 
545 550 555 560 

His Gin Phe Glu Ala Asp Pro Phe Asp Ser Gly Ser Glu Gly Ser Glu 

565 570 575 

Gly Leu Gly Ser Cys Val Ser Ser Leu Ser Thr Leu He Gly Thr Val 

580 585 590 

Ala Asp Thr Ser Glu Glu Lys Tyr Arg Leu Leu Asp Gin Arg Asp Arg 

595 600 605 

He Met Arg Gin Ala Arg Val Lys Arg Thr Asp Leu Asp Lys Ala Arg 

610 615 620 

Ala Phe Val Gly Thr Cys Pro Asp Met Cys Pro Glu Lys Glu Arg Tyr 
625 630 635 640 

Leu Arg Glu Thr Arg Ser Gin Leu Ser Va! Phe Glu Val Val Pro Gly 

645 650 655 

Thr Asp Gin Val Asp His Ala Ala Ala Val Lys Glu Tyr Ser Arg Ser 

660 665 670 

Ser Ala Asp Gin Glu Glu Pro Leu Pro His Glu Leu Arg Pro Ser Ala 

675 680 685 

Val Leu Ser Arg Thr Met Asp Tyr Leu Val Thr Gin He Met Asp Gin 

690 695 700 

Lys Glu Gly Ser Leu Arg Asp Trp Tyr Asp Phe Val Trp Asn Arg Thr 
705 710 715 720 

Arg Gly He Arg Lys Asp He Thr Gin Gin His Leu Cys Asp Pro Leu 

725 730 735 

Thr Val Ser Leu He Glu Lys Cys Thr Arg Phe His He His Cys Ala 

740 745 750 

His Phe Met Cys Glu Glu Pro Met Ser Ser Phe Asp Ala Lys He Asn 

755 760 765 

Asn Glu Asn Met Thr Lys Cys Leu Gin Ser Leu Lys Glu Met Tyr Gin 

770 775 780 

Asp Leu Arg Asn Lys Gly Val Phe Cys Ala Ser Glu Ala Glu Phe Gin 
785 790 795 800 
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Gly Tyr Asn Val Leu Leu Asn Leu Asn Lys Gly Asp He Leu Arg Glu 

805 810 815 

Val Gin Gin Phe His Pro Asp Val Arg Asn Ser Pro Glu Val Asn Phe 

820 825 830 

Ala Val Gin Ala Phe Ala Ala Leu Asn Ser Asn Asn Phe Val Arg Phe 

835 840 845 

Phe Lys Leu Val Gin Ser Ala Ser Tyr Leu Asn Ala Cys Leu Leu His 

850 855 860 

Cys Tyr Phe Asn Gin lie Arg Lys Asp Ala Leu Arg Ala Leu Asn Val 
865 870 875 880 

Ala Tyr Thr Val Ser Thr Gin Arg Ser Thr Val Phe Pro Leu Asp Gly 

885 890 895 

Val Val Arg Met Leu Leu Phe Arg Asp Ser Glu Glu Ala Thr Asn Phe 

900 905 910 

Leu Asn Tyr His Gly Leu Thr Val Ala Asp Gly Cys Val Glu Leu Asn 

915 920 925 

Arg Ser Ala Phe Leu Glu Pro Glu Gly Leu Cys Lys Ala Arg Lys Ser 

930 935 940 

Val Phe lie Gly Arg Lys Leu Thr Val Ser Val Gly Glu Val Val Asn 
945 950 955 960 

Gly Gly Pro Leu Pro Pro Val Pro Arg His Thr Pro Val Cys Ser Phe 

965 970 975 

Asn Ser Gin Asn Lys Tyr Val Gly Glu Ser Leu Ala Thr Glu Leu Pro 

980 985 990 

He Ser Thr Gin Arg Ala Gly Gly Asp Pro Ala Gly Gly Gly Arg Gly 

995 1000 1005 

Glu Asp Cys Glu Ala Glu Val Asp Leu Pro Thr Leu Ala Val Leu Pro 

1010 1015 1020 

Gin Pro Pro Pro Ala Ser Ser Ala Thr Pro Ala Leu His Val Gin Pro 
1025 1030 1035 1040 

Leu Ala Pro Ala Ala Ala Pro Ser Leu Leu Gin Ala Ser Thr Gin Pro 

1045 1050 1055 

Glu Val Leu Leu Pro Lys Pro Ala Pro Val Tyr Ser Asp Ser Asp Leu 

1060 1065 1070 

Val Gin Val Val Asp Glu Leu lie Gin Glu Ala Leu Gin Val Asp Cys 

1075 1080 1085 

Glu Glu Val Ser Ser Ala Gly Ala Ala Tyr Val Ala Ala Ala Leu Gly 

1090 1095 1100 

Val Ser Asn Ala Ala Val Glu Asp Leu He Thr Ala Ala Thr Thr Gly 
1105 1110 1115 1120 

He Leu Arg His Val Ala Ala Glu Glu Val Ser Met Glu Arg Gin Arg 

1125 1130 1135 

Leu Glu Glu Glu Lys Gin Arg Ala Glu Glu Glu Arg Leu Lys Gin Glu 

1140 1145 1150 

Arg Glu Leu Met Leu Thr Gin Leu Ser Glu Gly Leu Ala Ala Glu Leu 

1155 1160 1165 

Thr Glu Leu Thr Val Thr Glu Cys Val Trp Glu Thr Cys Ser Gin Glu 

1170 1175 1180 

Leu Gin Ser Ala Val Lys He Asp Gin Lys Val Arg Val Ala Arg Cys 
1185 H90 1195 1200 
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Cys Glu Ala Val Cys Ala His Leu Val Asp Leu Phe Leu Ala Glu Glu 

1205 1210 1215 

He Phe Gin Thr Ala Lys Glu Thr Leu Gin Glu Leu Gin Cys Phe Cys 

1220 1225 1230 

Lys Tyr Leu Gin Arg Trp Arg Glu Ala Val Ala Ala Arg Lys Lys Phe 

1235 1240 1245 

Arg Arg Gin Met Arg Ala Phe Pro Ala Ala Pro Cys Cys Val Asp Val 

1250 1255 1260 

Asn Asp Arg Leu Gin Ala Leu Val Pro Ser Ala Glu Cys Pro He Thr 
1265 1270 1275 1280 

Glu Glu Asn Leu Ala Lys Gly Leu Leu Asp Leu Gly His Ala Gly Lys 

1285 1290 1295 

Val Gly Val Ser Cys Thr Arg Leu Arg Arg Leu Arg Asn Lys Thr Ala 

1300 1305 1310 

His Gin He Lys Val Gin His Phe His Gin Gin Leu Leu Arg Asn Ala 

1315 1320 1325 

Ala Trp Ala Pro Leu Asp Leu Pro Ser lie Val Ser Glu His Leu Pro 

1330 1335 1340 

Met Lys Gin Lys Arg Arg Phe Trp Lys Leu Val Leu Val Leu Pro Asp 
1345 1350 1355 1360 

Val Glu Glu Gin Thr Pro Glu Ser Pro Gly Arg He Leu Glu Asn Trp 

1365 1370 1375 

Leu Lys Val Lys Phe Thr Gly Asp Asp Ser Met Val Gly Asp He Gly 

1380 1385 1390 

Asp Asn Ala Gly Asp He Gin Thr Leu Ser Val Phe Asn Thr Leu Ser 

1395 1400 1405 

Ser Lys Gly Asp Gin Thr Val Ser Val Asn Val Cys He Lys Val Ala 

1410 1415 1420 

His Gly Thr Leu Ser Asp Ser Ala Leu Asp Ala Val Glu Thr Gin Lys 
1425 1430 1435 1440 

Asp Leu Leu Gly Thr Ser Gly Leu Met Leu Leu Leu Pro Pro Lys Val 

1445 1450 1455 

Lys Ser Glu Glu Val Ala Glu Glu Glu Leu Ser Trp Leu Ser Ala Leu 

1460 1465 1470 

Leu Gin Leu Lys Gin Leu Leu Gin Ala Lys Pro Phe Gin Pro Ala Leu 

1475 1480 1485 

Pro Leu Val Val Leu Val Pro Ser Ser Arg Gly Asp Ser Ala Gly Arg 

1490 1495 1500 

Ala Val Glu Asp Gly Leu Met Leu Gin Asp Leu Val Ser Ala Lys Leu 
1505 1510 1515 1520 

He Ser Asp Tyr He Val Val Glu He Pro Asp Ser Val Asn Asp Leu 

1525 1530 1535 

Gin Gly Thr Val Lys Val Ser Gly Ala Val Gin Trp Leu He Ser Gly 

1540 1545 1550 

Cys Pro Gin Ala Leu Asp Leu Cys Cys Gin Thr Leu Val Gin Tyr Val 

1555 1560 1565 

Glu Asp Gly He Ser Arg Glu Phe Ser Arg Arg Phe Phe His Asp Arg 

1570 1575 1580 

Arg Glu Arg Arg Leu Ala Ser Leu Pro Ser Gin Glu Pro Ser Thr He 
1585 1590 1595 1600 
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He Glu Leu Phe Asn Ser Val Leu Gin Phe Leu Ala Ser Val Val Ser 

1605 1610 1615 

Ser Glu Gin Leu Cys Asp lie Ser Trp Pro Val Met Glu Phe Ala Glu 

1620 1625 1630 

Val Gly Gly Ser Gin Leu Leu Pro His Leu His Trp Asn Ser Pro Glu 

1635 1640 1645 

His Leu Ala Trp Leu Lys Gin Ala Val Leu Gly Phe Gin Leu Pro Gin 

1650 1655 1660 

Met Asp Leu Pro Pro Pro Gly Ala Pro Trp Leu Pro Val Cys Ser Met 
1665 1670 1675 1680 

Val He Gin Tyr Thr Ser Gin lie Pro Ser Ser Ser Gin Thr Gin Pro 

1685 1690 1695 

Val Leu Gin Ser Gin Ala Glu Asn Leu Leu Cys Arg Thr Tyr Gin Lys 

1700 1705 1710 

Trp Lys Asn Lys Ser Leu Ser Pro Gly Gin Glu Leu Gly Pro Ser Val 

1715 1720 1725 

Ala Glu He Pro Trp Asp Asp He He Thr Leu Cys He Asn His Lys 

1730 1735 1740 

Leu Arg Asp Trp Thr Pro Pro Arg Leu Pro Val Thr Leu Glu Ala Leu 
1745 1750 1755 1760 

Ser Glu Asp Gly Gin lie Cys Val Tyr Phe Phe Lys Asn Leu Leu Arg 

1765 1770 1775 

Lys Tyr His Val Pro Ser Ser Trp Glu Gin Ala Arg Met Gin Thr Gin 

1780 1785 1790 

Arg Glu Leu Gin Leu Ser His Gly Arg Ser Gly Met Arg Ser He His 

1795 1800 1805 

Pro Pro Thr Ser Thr Phe Pro Thr Pro Leu Leu His Val His Gin Lys 

1810 1815 1820 

Gly Lys Lys Lys Glu Glu Ser Gly Arg Glu Gly Ser Leu Ser Thr Glu 
1825 1830 1835 1840 

Asp Leu Leu Arg Gly Ala Ser Ala Glu Glu Leu Leu Ala Gin Ser Leu 

1845 1850 1855 

Ser Ser Ser Leu Leu Glu Glu Lys Glu Glu Asn Lys Arg Phe Glu Asp 

1860 1865 1870 

Gin Leu Gin Gin Trp Leu Ser Gin Asp Ser Gin Ala Phe Thr Glu Ser 

1875 1880 1885 

Thr Arg Leu Pro Leu Tyr Leu Pro Gin Thr Leu Val Ser Phe Pro Asp 

1890 1895 1900 

Ser He Lys Thr Gin Thr Met Val Lys Thr Ser Thr Ser Pro Gin Asn 
1905 1910 1915 1920 

Ser Gly Thr Gly Lys Gin Leu Arg Phe Ser Glu Ala Ser Gly Ser Ser 

1925 1930 1935 

Leu Thr Glu Lys Leu Lys Leu Leu Glu Arg Leu He Gin Ser Ser Arg 

1940 1945 1950 

Ala Glu Glu Ala Ala Ser Glu Leu His Leu Ser Ala Leu Leu Glu Met 

1955 1960 1965 

Val Asp Met 

1970 
<210> 4 
<2H> 6429 
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<212> DNA 
<213> Mus 
<400> 4 

gttgcggtgc ggtgggcccg gtagaggctg cacgcagact gtgggcgagc acaagcgctg 60 

gcgacagtgg ccgtatctgg cggacttgct cctccctccg cggcctccgc tgtcccttgt 120 

gtctttgccg agttgctgaa ggccttcact agtcttcgct cgaaggcgtc tgttaaccta 180 

gcggccggct tccggagtgt taagcatcgg ggataaaaag ctattatttc tagaccaggg 240 

catcgcaagt tcgagttacc gggagaaaaa tgagatggtc atectgagga tgaaggagag 300 

cttcccctgg caacagataa tttaaagagg agagctactt gtgtatagtc catatttatt 360 

gccttcagat aattggcttg aag atg cac ccg gtg aac ccc ttc gga ggc age 413 

age cca agt get ttt gcg gta tct tec age ace acg gga aca tat cag 461 

act aaa tea cca ttt cga ttt ggc cag cct tec ctt ttt gga cag aac 509 

age aca ccc age aag age ctg gcg ttt tea caa gta cca age ttt gca 557 

aca ccc tct gga gga age cat tct tec tec ttg cca gca ttt gga etc 605 

ace caa acc tea agt gtg gga etc ttc tct agt etc gaa tec aca cct 653 

tct ttc gca get act teg agt tec tct gtg ccc ggc aat acg gca ttc 701 

age ttt aag tea acc tct age gtt ggg gtt ttc cca agt ggc get act 749 

ttt ggg cca gaa acc gga gaa gta gca ggt tct ggc ttt egg aag acg 797 

gaa ttc aag ttt aaa cct ctg gaa aat gca gtc ttc aaa ccg ata ccg 845 

ggg cct gag tea gag cca gaa aaa acc cag age cag att tct tct gga 893 

ttt ttt aca ttt tec cat ccc gtt ggt age ggg tct gga ggc ctg acc 941 

cct ttt tct ttc cca cag gtg aca aat agt teg gtg act age tea agt 989 

ttt ate ttt teg aaa cca gtt act agt aat act cct gee ttt gee tct 1037 

cct ttg tct aac caa aat gta gaa gaa gag aag agg gtt tct acg tea 1085 

gcg ttt gga age tea aac agt age ttc agt act ttc ccc aca gcg tea 1133 

cca gga tct ttg ggg gag ccc ttc cca get aac aaa cca age etc cgc 1181 

caa gga tgt gag gaa gee ate tec cag gtg gag cca ctt ccc acc etc 1229 

atg aag gga tta aag agg aaa gag gac cag gat cgc tec ccg agg aga 1277 

cat tgc cac gag gca gca gaa gac cct gat ccc ctg tec agg ggc gac 1325 

cat ccc cca gat aaa egg cca gtc cgc etc aac aga ccc egg gga ggt 1373 

act ttg ttt ggc egg aca ata cag gag gtc ttc aaa age aat aaa gag 1421 

gca ggc cgc ctg ggc age aag gaa tec aag gag agt ggc ttt gcg gaa 1469 

cct ggg gaa agt gac cac gcg gee gtc cca gga ggg agt cag tec acc 1517 

atg gta cct tec cgc ctt cca get gtg act aaa gag gaa gaa gaa agt 1565 

aga gat gag aaa gaa gat tct etc agg gga aag tct gtg cgc cag agt 1613 

aag cga agg gaa gag tgg ate tac age etc ggg ggc gtg tct tct tta 1661 

gag etc aca gec ate cag tgc aag aac ate ccc gac tac etc aac gac 1709 

aga gec ate ctg gag aaa cac ttc age aaa ate get aaa gtc cag egg 1757 

gtc ttc acc aga cgc age aag aag etc gee gtg att cat ttt ttc gac 1805 

cac gca teg gca gee ctg get agg aag aag ggg aaa ggt ctg cat aag 1853 

gac gtg gtt ate ttt tgg cac aag aag aaa ata agt ccc age aag aaa 1901 

etc ttt ccc ctg aag gag aag ctt ggt gag agt gaa gee age cag ggc 1949 

ate gag gac tec ccc ttt cag cac teg cct etc age aag ccc ate gtg 1997 

agg cct gca gee ggc age etc etc age aaa age tct cca gtg aag aag 2045 

ccg agt ctt ctg aag atg cac cag ttt gag gcg gat cct ttt gac tct 2093 

gga tct gag ggc tec gag ggc ctt ggt tct tgc gtg tea tct ctt age 2141 

acc ctg ata ggg act gtg gca gac aca tct gag gag aag tac cgc ctt 2189 

ctg gac cag aga gac cgc ate atg egg caa get cga gtg aag agg acg 2237 

gac ctg gac aaa gee agg gca ttt gtt ggg act tgc cct gac atg tgt 2285 

ccc gag aag gag egg tac ttg agg gag acc egg age cag ctg age gtg 2333 
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ttt gaa gtt gtc cca ggg act gac cag 
aag gag tac age egg tec tct gca gat 
gag ctg aga ccc tea gca gtt etc age 
acc cag ate atg gac caa aag gaa ggc 
ttc gtg tgg aac cgc acc egg ggt ata 
cac etc tgt gat ccc ctg acg gtg tct 
ttt cac att cac tgt gee cac ttt atg 
ttt gat gec aag ate aac aat gag aac 
ctg aag gag atg tac cag gac ctg agg 
agt gaa gca gag ttt cag ggc tac aat 
gga gac att ttg aga gaa gtg cag cag 
tec cca gag gtg aac ttc get gtc cag 
aat aat ttt gtg aga ttt ttc aaa ctg 
aat gcg tgc ctg tta cac tgt tac ttt 
etc egg gca etc aat gtt get tat act 
gtc ttc ccc ctg gat ggt gtc gtc cgc 
gaa gag gcg aca aac ttc etc aat tac 
ggc tgt gtt gag ctg aat egg teg gca 
tgc aag gec agg aag tea gtg ttt att 
gtt ggg gaa gtt gtg aat gga ggg ccg 
aca cct gtg tgc age ttc aac tec cag 
ctg get acg gag ctg ccc ate age act 
gca ggt ggt ggc aga gga gag gac tgt 
aca ttg gcg gtc etc cca cag ccg cct 
gcg ctt cat gtc cag cca ctg gec cca 
cag gee tec acg cag cct gag gtg ctg 
tac tct gac teg gac ctg gta cag gtg 
get ctg caa gtg gac tgt gag gaa gtc 
gta gee gca get ctg ggc gtt tec aat 
act get gcg acc acg ggc att ctg agg 
tec atg gaa agg cag aga eta gag gaa 
gaa egg ttg aag caa gag aga gaa ctg 
ggt ctg gee gca gag ctg aca gaa etc 
gaa acc tgc tct cag gag eta cag agt 
gtc cgt gtg gee cgc tgt tgt gaa gee 
ttg ttt ctt get gag gaa att ttc cag 
gaa etc cag tgt ttc tgc aag tat eta 
gca get egg aag aaa ttc egg cgt cag 
cca tgc tgt gtg gat gtg aat gac egg 
gca gag tgc ccc att act gag gag aac 
ctg ggc cac gca ggc aaa gta ggc gtc 
ctt aga aac aag aca get cac cag ata 
cag ctg ctg agg aat get gca tgg gca 
gtg tct gag cac etc ccc atg aag cag 
gtg ctg gtg ttg cct gat gtg gaa gag 
aga ata eta gaa aac tgg eta aag gtc 
atg gtg ggt gac ata gga gat aat get 
gtc ttt aat aca ctt agt agt aaa ggg 
gtg tgt ata aag gtg get cat ggc acc 
get gtg gag acc cag aag gac ctg ttg 



gtg gac cat gca gca gee gtg 2381 

cag gag gag ccc ctg cca cat 2429 

agg acc atg gac tac ctg gtg 2477 

age ctt egg gat tgg tat gac 2525 

egg aag gac ata aca cag cag 2573 

ctg ate gag aag tgt acc cga 2621 

tgt gag gag cct atg tct tec 2669 

atg acc aag tgt eta cag agt 2717 

aac aag ggt gtt ttt tgt gec 2765 

gtc ctg ctt aat etc aac aaa 2813 

ttc cac cct gac gtt agg aac 2861 

get ttt get gca ttg aac age 2909 

gtt cag tea get tct tac ctg 2957 

aat cag ate cgc aag gat gee 3005 

gta age aca cag cgc tct acc 3053 

atg ctg ctg ttc aga gat agt 3101 

cat ggc etc act gta get gat 3149 

ttc ttg gaa ccg gag gga tta 3197 

ggc egg aag ctg acg gtg tea 3245 

ttg ccc cct gtt cct cgc cat 3293 

aat aag tac gtt gga gag age 3341 

cag aga get ggt gga gac cca 3389 

gag gca gag gtg gac ttg cca 3437 

cct gca tec tea gec acg ccg 3485 

gee gca gca ccc age ctt etc 3533 

ctt cca aag cct gcg cct gtg 3581 

gtg gac gag etc ate cag gag 3629 

age tec get ggg gca gec tac 3677 

get get gtg gag gat ctg att 3725 

cac gtt gee get gag gaa gtt 3773 

gag aag caa cga get gag gag 3821 

atg tta act cag ctg age gag 3869 

acg gtg aca gag tgt gtg tgg 3917 

gca gta aaa ata gac cag aag 3965 

gtc tgt gca cac ctg gtg gat 4013 

act gca aaa gag aca etc cag 4061 

caa egg tgg agg gag get gtt 4109 

atg egg gec ttc cct gca gcg 4157 

ctg cag gca eta gtg ccc age 4205 

ctg gec aag ggt ctt ttg gac 4253 

tec tgt acc agg ttg agg egg 4301 

aag gtc cag cac ttc cac cag 4349 

cct ctg gac ctg cca tec att 4397 

aag cga agg ttt tgg aaa ctg 4445 

cag act cca gag agt cct ggc 4493 

aaa ttc aca gga gat gac age 4541 

ggt gat ate cag acc etc tea 4589 

gat caa aca gtt tct gtc aac 4637 

ctt agt gac agt gec ctt gat 4685 

gga acc agt ggg etc atg ctg 4733 



(16) ^2 0 0 1 - 7 8 7 7 9 
29 30 

ctg ctt ccc ccg aaa gtg aag agt gag gag gtg gca gag gag gaa ctg 4781 

tec tgg ctg teg get tta ctg cag etc aag cag ctt ctg cag gee aag 4829 

ccc ttc cag cct gec ctg ccg ctg gtg gtc etc gtg ccc age tec aga 4877 

ggg gac tec gcg ggg agg gca gta gag gac ggt ctg atg tta cag gat 4925 

ttg gtt tea gec aag ctg att tec gat tac att gtt gtt gag att cct 4973 

gac tct gtt aat gat tta caa ggc aca gtg aag gtt tct gga gca gtc 5021 

cag tgg ctg ate tec gga tgt cct caa gec eta gac ctt tgc tgc cag 5069 

ace ctt gtt cag tat gtt gag gat ggg ate age cgc gag ttc age cgt 5117 

egg ttt ttc cac gac agg aga gag agg cgc ctg get age ctg ccc tec 5165 

cag gag cct age ace att att gag ttg ttc aac agt gtg ctg cag ttc 5213 

ctg gee tct gtg gta tec tct gag cag ctg tgt gac ate tec tgg cct 5261 

gtc atg gaa ttt gee gaa gtg gga ggc age cag ctg ctt cct cac ctg 5309 

cac tgg aac tea cca gag cat eta gcg tgg ctg aaa caa get gtg ctt 5357 

ggg ttc cag ctt cca cag atg gac ctt cca ccc cca ggg gee ccc tgg 5405 

etc cct gtg tgt tec atg gtc att cag tac ace tec cag att ccc age 5453 

tea age cag aca cag cct gtc etc cag tec cag gcg gag aac ctg ctg 5501 

tgc aga aca tac cag aag tgg aag aac aag age etc tct cca ggc cag 5549 

gag ttg ggg cct tct gtt gee gag ate ccg tgg gat gac ate ate ace 5597 

tta tgc ate aat cat aag ctg agg gac tgg aca ccc ccc agg etc cct 5645 

gtc aca tta gag gcg ctg agt gaa gat ggt caa ata tgt gtg tat ttt 5693 

ttc aaa aac ctt tta aga aaa tac cac gtt ccc teg tea tgg gaa cag 5741 

gee aga atg cag acg cag egg gaa ctg cag ctg agt cat gga cgt teg 5789 

ggg atg agg tec ate cat cct cct aca age act ttt cct act cca ttg 5837 

ctt cat gta cac cag aaa ggg aag aaa aag gaa gag agt ggc cga gag 5885 

ggg age etc agt aca gag gac etc ctg egg ggg get tct gca gaa gag 5933 

etc ctg gca cag agt ctg tec age agt ctt ctg gaa gag aag gaa gag 5981 

aac aag agg ttt gaa gat caa ctt cag cag tgg tta teg caa gac tea 6029 

cag gca ttc aca gag tea act egg ctt cct etc tac etc cct cag acg 6077 

eta gtg tec ttt cct gat tct ate aaa act cag ace atg gtg aaa aca 6125 

tct aca agt cct cag aat tea gga aca gga aag cag ttg agg ttc tea 6173 

gag gca tec ggt tea tec ctg acg gaa aag ctg aag etc ctg gaa agg 6221 

ctg ate cag age tea agg gcg gaa gaa gca gec tec gag ctg cac etc 6269 

tct gca ctg ctg gag atg gtg gac atg tag ctgtctgacg ggagaeggat 6319 

ctctaattca taatgctttg tctgtattca attgtgttat agatgctgtt ggaaatgtga 6379 

ctattaatta tgcaaataaa ctttttgaat cattccaaaa aaaaaaccat 6429 
<210> 5 
<211> 20 
<212> DNA 

<213> Synthetic DNA 
<400> 5 

acagctctag attcctctcg 20 
<210> 6 
<211> 38 
<212> DNA 

<213> Synthetic DNA 
<400> 6 

ccgctcgagc ggggtaccac catggactgg aaagacgt 38 
<210> 7 
<211> 40 
<212> DNa 



(17) 

31 

<213> Synthetic DNA 
<400> 7 

ccgctcgagc gggaattccc tgaagtgaga ttttcaaagg 



20 



40 



50 



